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(54) SURFACE MOUNT DEVICE, MANUFACTURE THEREOF, AND SOLDERING METHOD 
(57)Abstract: 

PURPOSE: To solder a surface mount device to a circuit 
board without causing defective bonds by giving its 
electrodes solder bumps with a recess in the center so 
that they can seat on conductive projections on the 
board to correctly position the device. 
CONSTITUTION: A surface mount device has electrodes 
T each provided with a solder bump 21 having a recess 
in the center. For example, a ring-shaped solder bump 
21 with a recess 21A in the center is formed on the 
electrode pad of a surface mount device, such as a flip 
chip IC. Such a device is mounted on a circuit board in 
such a manner that the recessed bumps seat on 
conductive projections on the board. Then, the surface 
mount device is soldered to the board by heating. 
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* NOTICES * 

Japan Patent Office is not responsible for 
any damages caused by the use of this 
translation. 

l.This document has been translated by 

computer So the translation may not 

reflect the original precisely. 

2 6 hows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

{Claim l] Surface mount mold electronic 
parts with which the cross section was 
equipped with the solder bump of a 
concave or trapezoidal shape on the front 
face of the electrode of surface mount 
mold electronic parts. 
[Claim 2] The soldering approach of the 
surface mount mold electronic parts 
characterized by arranging and for the 
solder bump's said crevice or the 
trapezoid section coalescing the surface 
mount mold electronic parts of claim 1 so 
that the cross section formed in the 
electrode of an electrical circuit wiring 
substrate may sit on the heights of a 
convex conductive land, and 
heat-treating both in the state of the 
coalesce after that, and soldering said 
surface mount mold electronic parts to an 
electrical circuit wiring substrate. 
iClaim 3] Surface mount mold electronic 



parts characterized by the thing of the 
solder bump formed on the front face of 
the electrode of surface mount mold 
electronic parts for which the center 
section is filled up with resin at least. 
[Claim 4] The manufacture approach of 
the surface mount mold electronic parts 
characterized by making solder adhere 
and forming a solder bump on the front 
face of the electrode of the electrode of 
surface mount mold electronic parts 
which covers a center-section front face 
with insulating resin at least, and is not 
covered with this insulating resin. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the soldering approach at 
structure arid its manufacture approach 
list of the solder bump formed in the 
electrode of surface mount mold 
electronic parts, such as for example, flip 
chip mold semiconductor integrated 
circuit equipment (it is only hereafter 
described as "the flip chip mold IC") or a 
miniature switch, and a connector of a ** 
pitch. 
[0002] 

[Description of the Prior Art] The 
situation at the time of carrying out the 
surface mount of the structure of the 
surface mount mold electronic parts of 
the conventional technique, for example, 
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the electrode of the flip chip mold IC ( and 
such a flip chip mold IC to an electrical 
circuit wiring substrate (it only being 
hereafter described as a "substrate") is 
explained using drawing 7 . Drawing 7 is 
the side elevation having shown the 
condition at the time of carrying out the 
surface mount of the structure of the 
electrode of the flip chip mold IC of the 
conventional technique, and its flip chip 
mold IC to a substrate. 
[0003] This seed substrate 1 of the 
conventional technique is formed by 
electric insulation material, such as 
ceramic material, such as organic 
material, such as a glass epoxy resin, and 
an alumina, and the electrical circuit 
consists of conductive lands 2 which 
projected a little on that front face, and 
were formed in two or more conductive 
wiring sections and those edges. 
[00041 

[Problem(s) to be Solved by the 
Invention] A place 

high-density-integfates surface mount 
mold electronic parts, such as the 
recently and flip chip mold IC, it comes to 
be miniaturized, and electrodes increase 
in number along with it, and those 
electrodes are formed into a ** pitch. 
Moreover, said conductive land of the 
substrate which mounts such surface 
mount mold electronic parts also came to 
be formed into the ** pitch. 
[0005] Although flux is applied to the 
front face of the solder 3 put on the 



conductive land 2 and he is trying to 
carry the flip chip mold IC 10 in the front 
face when it mounts the flip chip mold IC 
10 formed into the ** pitch in a substrate 
1, it can often see that the flip chip type 
IC 10 of solder bump 11 slips down 
between the conductive lands 2, and 
causes poor mounting by flow of flux as 
shown in drawing 7 . Said flip chip type 
IC 10 of solder bump 11 is having convex 
structure, and the solder 3 on said 
conductive land 2 had also become convex 
structure, and these causes carried said 
convex solder bump 11 on this convex 
solder 3, and were a thing resulting from 
what you are going to make connect. This 
invention makes it a technical problem to 
solve such poor mounting. 
[0006] 

LMeans for Solving the Problem] So, in 
this invention, the solder bump was 
formed on the electrode surface of the 
surface mount mold IC, and that 
cross- section configuration was made into 
a concave or trapezoidal shape. And it 
has arranged and these solder bump's 
crevice or the trapezoid section coalesced 
so that the cross section formed in the 
substrate might sit on the heights of a 
convex conductive land; both were 
heat-treated in the state of tbe coalesce 
after that, and the approach of soldering 
said surface mount mold IC to the 
substrate was taken. 
[0007] Moreover, such a solder bump 
formed by making solder adhere on the 
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front face of the electrode of the electrode 
of surface mount mold electronic parts 
which covers a center- section front face 
with insulating resin at least, and is not 
covered with this insulating re9in. Said 
technical problem was solved by taking 
the soldering approach in the above 
surface mount mold electronic parts' 
structure and its manufacture approach 
list of a solder bump. 
[0008] 

[Function] Therefore, since the solder 
bump of the concave of these surface 
mount mold electronic parts or 
trapezoidal shape becomes easy to sit on 
the convex conductive land of a substrate, 
the solder bump of these surface mount 
mold electronic parts does not slip down 
between the conductive Jands of a 
substrate. 
[0009] 

[Example! First, drawing 1 thru/or 
drawing 6 are used for the structure and 
its manufacture approach list of surface 
mount mold electronic parts of this 
invention, and the example of the 
soldering approach is explained to them. 
Drawing,.! shows the example of the 
structure of the solder bump of the 
surface mount mold electronic parts of 
this invention. The top view and this 
drawing B of this drawing A are 
cross-section side elevations on the A- A 
line of this drawing A. Drawing 2 is the 
top view having 6hown the structure of 
the example of others of the solder bump 



of the surface mount mold electronic 
parts of this invention. Those with 
process drawing for drawing 3 to explain 
the manufacture approach of the solder 
bump of the surface mount mold 
electronic parts of this invention shown 
in drawing 1 , Drawing 4 shows the 
soldering approach which carries out the 
surface mount of the surface mount mold 
electronic parts of this invention to a 
substrate. Thi9 drawing A is a 
cross-section side elevation having shown 
the condition of having laid the surface 
mount mold electronic parts of this 
invention in the substrate. Those with a 
cross-section side elevation, as for this 
drawing B, surface mount mold electronic 
parts indicated The condition of having 
been soldered to the substrate to be, 
Drawing 5 shows the surface mount mold 
switch of this invention. This drawing A 
That perspective view, The top view of 
the structure of the conductive terminal 
and this drawing C of this drawing B are 
cross-section side elevations on the A- A 
line of this drawing B. And drawing 6 
shows the soldering approach which 
carries out the surface mount of the 
surface mount mold switch shown in 
drawing 5 to a substrate. For this 
drawing A, this drawing B is 
cross-section side elevation **** which 
showed the condition that were the 
perspective view having shown the 
condition of laying the surface mount 
mold switch of this invention in the 
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substrate, and the surface mount mold 
switch was soldered to the substrate. In 
addition, the same sign is given to the 
same part as the surface mount mold 
electronic parts of the conventional 
technique etc., and explanation of those 
parts is omitted. 

[0010] The solder bump 21 of the surface 
mount mold electronic parts of this 
invention of the example shown in 
drawing .1 is formed in the front face of 
the electrode pad T of those surface 
mount mold electronic parts at the 
structure which heaped up solder 
annularly so that that center- section 21A 
might become a concave. 
[0011] A solder bump's structure where 
the effectiveness the structure of the 
solder bump 21 of the example shown in 
drawing g at drawing 1 , the same, or 
almost same was acquired was 
mentioned. The solder bumps 22 of this 
drawing A are the four corners of the 
front face of the electrode pad T, and are 
the example which heaped up solder 22a 
in the shape of a semi-sphere, and formed 
the hollow by center-section 22A of these 
four solder 22a. The solder bumps 23 of 
this drawing B are the four corners of the 
front face of the electrode pad T, and are 
the example which heaped up solder 23a 
in the shape of a pyramid, and formed the 
hollow by center* section 23A of these four 
solder 23a. The solder bump 24 of this 
drawing C is the example which heaped 
up 6older 24a and formed the hollow by 



center section 24A of solder 24a of these 
neighborhoods along with the 
neighborhood of the front face of the 
electrode pad T. And the solder bump 25 
of this drawing D is the example which 
formed the hollow by pars intermedia 
25A which solder 25a is heaped up in 
parallel along with two sides of the front 
face of the electrode pad X and solder of 
these two sides 25a faces. 
[0012] Next, the flip chip mold IC is 
mentioned as an example as surface 
mount mold electronic parts, and how to 
form the annular solder bump 21 who 
showed the electrode pad at drawing 1 is 
explained using drawing 3 . First, it is 
Si02, as were shown in the process of this 
drawing A, and the electrode pad T of the 
flip chip mold IC 10 is formed with the 
aluminum of the square whose die length 
La of one side is 110 micrometers and it 
leaves with an one-side square 
[ 100-micrometer square ] opening for the 
front face of the electrode pad T. It covers 
by the insulator layer 30. 
[0013] Next, as shown in this drawing B, 
patterning of the insulating resin film 31 
of outer-diameter 90micromctcrphi and a 
duplex circle with a bore ( phi ] of 30 
micrometers is carried out for the 
electrode pad T top using photosensitive 
polyimidc. Next, a6 shown in this 
drawing C, the 1st layer of the thin film 
32 of Cr and the 2nd layer nickel is 
formed to the flip chip mold IClO whole 
using a sputtering system. Next, as 
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shown in this drawing D, patterning of 
the two-layer film 32A of Cr and nickel is 
carried out near electrode pad T of the 
flip chip mold IC 10 using the 
photolithography method using a 
photosensitive resist. In this case, 
patterning is carried out so that most 
insulating resin film 31 which exists at 
the core of the electrode pad T may he 
exposed. 

[0014] Next, at the process of drawing D, 
as shown in this drawing E, patterning is 
carried out using the photolithography 
method using the thick -film 
photosensitivity resist 33 so that the 
great portion of Cr which carried out 
patterning, and nickel film 32A may be 
exposed. In this case, all the parts by 
which Cr and nickel film 32A are not 
formed are covered by the thick-film 
sensitization resist 33. Following this 
process, as shown in this drawing F using 
the vacuum evaporation system from all 
the front faces of said thick-film 
sensitization resist 33, solder 34 is 
formed. 

[0015] Next> as shown in this drawing G, 
the thick- film sensitization resist 33 
formed at the process of drawing E is 
removed using exfoliation liquid. At this 
time, the solder 34 deposited on the 
thick-film sensitization resist 33 is also 
removed by coincidence. And oven is used 
by the following final process, the 
components made from the process of 
drawing G are heated, and solder 34 is 



fused. 

[0016] In this case, if there is little 
thickness of the solder 34 formed at the 
process of drawing G, as shown in 
drawing H Solder 34 does not accumulate 
on the insulating resin film 31 prepared 
in the core of the electrode pad T of the 
flip chip mold IC 10. If the thickness of 
the solder 34 which the flip chip mold IC 
40 of this invention with which the solder 
bump 21 did the concave form was 
obtained, and was formed in drawing G is 
thick, as shown in drawing I, flip chip 
mold IC40A of this invention of the shape 
of a base where the front face of solder 
bump 21Ais almost even can be obtained. 
The solder bump 21 of this invention who 
showed drawing 1 can be formed on each 
electrode pad T of the flip chip mold IC 10 
through the above processes. 
[0017] Next, the surface mount approach 
to the substrate 1 of the flip chip mold IC 
40 of this invention is explained using 
drawing 4 . First, after putting solder 3 
on the conductive land 2 formed in the 
substrate 1 and applying flux to the front 
face of that solder 3, the flip chip mold IC 
40 of **** for flip chip bonders and this 
invention is laid in that front face 
(dw. ing JiA). 

[0018] In this case, when the flip chip 
mold IC 40 of drawing 3 H is laid in the 
conductive land 2, it can prevent the flip 
chip mold IC 40 shifting from the 
conductive land 2 by arranging and 
coalescing so that that concave solder 
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bump 21 may sit on the convex solder 3 
on the conductive land 2 ( drawing 4 A). 
Moreover, when flip chip mold IC40A as 
shown in drawing K is laid on the solder 3 
of the conductive land 2, there is no said 
about 21 solder bump gap prevention 
effectiveness by arranging and coalescing 
so that solder bump 21A of the shape of 
the base may sit on the convex solder 3 on 
the conductive land 2, but if it compares 
with the conventional convex electrode 
and connection of a convex conductive 
land, Haruka will get ** which mitigates 
a gap. 

[0019] If oven is used and both are finally 
heat-treated in the state of this coalesce, 
as shown in drawing 4 B, said electrode 
pad T and conductive land 2 can be joined 
with solder, and the flip chip mold 40 and 
ICs 40Acan be soldered to a substrate 1. 
[0020] Next, a surface mount mold switch 
(it is only hereafter described as a 
"switch") is taken and mentioned as other 
electronic parts of surface mount mold 
electronic parts, and the 2nd example is 
explained using drawing 5 and rl rawing 
6. 

[002 ij In drawing 5 , the sign 50 has 
pointed out the switch of this invention 
and this switch 50 is equipped with two 
conductive terminals 51. As shown in 
these drawings B and C,.the concave 
solder bump 53 by whom the center 
section became depressed is formed in 
these conductive terminals 51. This 
solder bump 53 can apply thinly the resin 



film 52, such as an epoxy resin and 
silicone resin, to the center section of the 
electrode pad X and can form by making 
this electrode pad T dip and adhere to 
solder after that. 

[0022] Like the flip chip mold IC 40 of the 
1st aforementioned example, since the 
crevice is formed in the solder bump 53, 
the switch 50 of such structure is easy 
coming to sit on the heights of the solder 
3 of the conductive land 2 formed in the 
substrate 1, and stops being able to shift 
easily. Therefore, it will be tacking 
carried out in this condition, the 
conductive land 2 of the solder formed in 
the conductive terminal 51 and substrate 
1 of a switch 50 by carrying out a reflow 
of the substrate 1 in this condition is 
soldered, and it can connect ( drawing 6 
B). In addition, a sign 54 points out the 
knob of a switch 50. 
[0023] 

[Effect of the Invention] Even if it will do 
the activity which carries out the surface 
mount of the electronic parts on a 
substrate, and makes solder connection of 
the conductive land of the electrode of 
electronic parts, and a substrate if the 
surface mount mold electronic parts of 
this invention are used as explained 
above, it can connect without a solder 
bump and a conductive land shifting, and 
reliable soldering which doeB not cause 
poor soldering can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief De scription of the Drawings] 
[Drawing il The example of the structure 
of the solder bump of the surface mount 
mold electronic parts of this invention is 
shown, and that top view and this 
drawing B of this drawing A are 
cross-section side elevations on the A-A 
line of this drawing A. 
[Drawing 2] It is the top view having 
shown the structure of the example of 
others of the solder bump of the surface 
mount, mold electronic parts of this 
invention. 

[Drawing 31 It is process drawing for 
explaining the manufacture approach of 
the solder bump of the surface mount 
mold electronic parts of this invention 
shown in drawing 1 . 

[Drawing 4-1 The soldering approach 
which carries out the surface mount of 
the surface mount mold electronic parts 
of this invention to a substrate is shown, 
this drawing A is a cross-section side 
elevation having shown the condition of 
having laid the surface mount mold 
electronic parts of this invention in the 
substrate, and this drawing B is a 
cross-section side elevation having shown 
the condition that surface mount mold 
electronic parts were soldered to the 
substrate. 

[Drawing 5l The surface mount mold 
switch of this invention is shown, and 
this drawing A is [ the top view of the 



structure of that conductive terminal and 
this drawiag C of that perspective view 
and this drawing B ] cross-section side 
elevations on the A-A line of this drawing 
B. 

[Drawing 6l The soldering approach 
which carries out the surface mount of 
the surface mount mold switch shown in 
drawing 5 to a substrate is shown, this 
drawing A is a perspective view having 
shown the condition of laying the surface 
mount mold switch of this invention in 
the substrate, and this drawing B is a 
cross-section side elevation having shown 
the condition that the surface mount 
mold switch was soldered to the substrate. 
[Drawing 7] It i6 the side elevation 
having shown the condition at the time of 
carrying out the surface mount of the 
structure of the electrode of the flip chip 
mold IC of the conventional technique, 
and its flip chip mold IC to a substrate. 
[Description of Notations] 
T Electrode pad 

1 Electrical Circuit Wiring Substrate 
(Substrate) 

2 Conductive Land 

3 Solder 

21 Solder Bump of Cross-Section Concave 

21A The solder bump of cross-section 

trapezoidal shape 

31 Insulating Resin Film 

34 Solder 

40 Flip Chip Mold IC Equipped with 
Solder Bump of Cross-Section Concave 
40A The flip chip mold IC equipped with 
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-8 



the solder bump of cross-section 
trapezoidal shape 

50 Surface Mount Mold Switch 

51 Conductive Terminal 

52 Resin Film 

53 Solder Bump of Cross-Section Concave 
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1/1 -(OPAJ/JPO 
PN - JP7066207 A 19950310 
PA -SONY CORP 

I - H01L21/321 ; H01L21/60 ; H05K3/34 

f I - SURFACE MOUNT DEVICE, MANUFACTURE THEREOF, AND SOLDERING METHOD 
AB - PURPOSE:To solder a surface mount device to a circuit board without 
causing defective bonds by giving its electrodes solder bumps with a 
recess in the center so that they can seat on conductive projections 
on the board to correctly position the device. 

- CONSTITUTION :A surface mount device has electrodes T each provided 
with a solder bump 21 having a recess In the center. For example, a 
ring-shaped solder bump 21 with a recess 21A in the center Is formed 
on the electrode pad of a surface mount device, such as a flip chip 
IC. Such a device is mounted on a circuit board In such a manner that 
the recessed bumps seat on conductive projections on the board. Then, 
the surface mount device Is soldered to the board by heating. 
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